Expression and function of the calcium-sensing receptor in juxtaglomerular cells.
Calcium-sensing receptors sense and translate micromolar changes of extracellular calcium into changes in intracellular calcium. Renin, a component of the renin-angiotensin system, is synthesized by, stored in, and released from the juxtaglomerular cells through a cAMP-dependent pathway. Increased intracellular calcium inhibits the adenylyl cyclase isoform type V, cAMP formation, and renin release from juxtaglomerular cells. We hypothesized that calcium-sensing receptors are expressed in juxtaglomerular cells and mediate changes in intracellular calcium and renin release. To test this we used primary cultures of isolated mouse juxtaglomerular cells in which we ran RT-PCR, Western blots, and immunofluorescence. RT-PCR showed a positive band at the expected 151 bp consistent with calcium-sensing receptor. Western blots showed a 130- to 150-kDa band confirming the calcium-sensing receptor in juxtaglomerular cells. Immunofluorescence and confocal microscopy using 2 different antibodies against the calcium-sensing receptor in juxtaglomerular cells showed positive fluorescence in the juxtaglomerular cells, which also had positive labeling for renin. To test whether calcium-sensing receptors regulate renin release, juxtaglomerular cells were incubated with a calcium-sensing receptor agonist, the calcimimetic cinacalcet-HCl, at concentrations of 50 and 1000 nmol/L in 0.25 mmol/L of calcium medium. Cinacalcet-HCl decreased juxtaglomerular cell cAMP formation to 47.3+/-6.8% and 44.2+/-9.7% of basal, respectively (P<0.001), and decreased renin release from 541.9+/-86.2 to 364.6+/-64.1 (P<0.05) and 279.6+/-56.9 (P<0.005) ng of angiotensin I per milliliter per hour per milligram of protein, respectively. We conclude that juxtaglomerular cells express the calcium-sensing receptor and that their activation leads to inhibition of adenylyl cyclase-V activity, decreasing cAMP formation and suppressing renin release.